We have investigated the influence of Prostaglandin E] on the in vitro transcription of chromatin, isolated from spermatozoa of patients suffering from different pathologies, lead ing to infertility, namely, azoospermia, teratospermia and chronic prostatitis. Our studies indicate that prostaglandin E, has a stimulatory effect both on in vitro transcription, on the number of RNA polymerase molecules and the polyribonucleotide elongation rates as compared to sperm chromatin from healthy patients. Tlie results on the incorporation of a -32P-ATP in to RNA in the presence and absence of Prostaglandin E! correlate well with the data on the number of actively transcribing RNA polymerase molecules and the rate of RNA elongation, which might be due to low levels of prostaglandin E! in human semen.
Introduction
Recent studies indicate that there are high rates of RNA synthesis during spermiogenesis (Erick son, 1990) . The reasons for the abundant post-meiotic expression of genes, such as proto-oncogenes and the hom eobox genes is still unclear (Propst eta l., 1988) . O ur previous studies, using as a tem plate chromatin from spermatozoa of patients with azoospermia, teratosperm ia and chronic prostatitis showed pre-m RN A synthesis in all three cases of pathology with substantial differences in the level (Pironcheva et al., 1996) .
There is data as well that low levels of prosta glandin E] in human semen are correlated with otherwise unexplained infertility (Hawkins, 1968) . On the other side, treatm ent of patients with pros taglandin E] suffering of non-vascular impotence proved effective in 21 out of 26 patients (Nisen, 1994) .
Therefore it was of interest to investigate the influence of prostaglandin E! on in vitro transcrip tion of chromatin, isolated from patients, suffering from different pathologies, leading to infertility, as com pared to the level of transcription, when pros Reprint requests to Dr. G. Pironcheva. taglandin E! was om itted from the reaction mix tures.
Materials and Methods
Chrom atin was isolated from hum an sperm cells from patients, suffering from azoospermia, tera tospermia and chronic prostatitis as described by Avramova et al. (1983) and was further used as a template in run on transcription experiments. The transcription assay was perform ed according to Oliviero (1985) . Ribosomal RNA synthesis was in hibited by the addition of actinomycinD (20 [ig/ ml) to the reaction mixtures prior to the incuba tion. Prostaglandin Ej (Sigma. St. Louis. MO. USA) (20 [xl) was added to the reaction mixtures, the equivalent of 5 units, prior to incubation. Stan dard reaction mixtures contained 2 ^1 ( 2 ^g of DNA tem plate), 10 |il of a -3 2 P-ATP (Du Pont. Boston. MA. USA), (370 MBQ/ml), 5 mM of each guanosine triphosphate (GTP), (Sigma. St. Louis. MO. USA) cytidine triphosphatase (CTP), (Sigma. St. Louis. MO. USA) adenosine triphosphate (ATP), (Do Pont. Boston. MA. USA), 5 mM UTP, 0.5 mM D TT (dithiothreitol), 2 of BSA (bovine serum albumin), 2 0 units of ribonuclease inhibitor (Sigma. St. Louis. MO. USA), 40 mM Tris-HCI (Hydroxym ethylam inom ethanehydrochloride) at pH 7.5, 10 mM spermidine and 6.5 mM MgCl2. The 0939-5075/98/0500-0421 $ 06.00 © 1998 Verlag der Zeitschrift für Naturforschung. All rights reserved. N probes were incubated at time intervals of 0 , 1 0 , and 20 min, at 37 °C. They were further processed as described by Oliviero (1985) . The radioactivity in the samples was m easured using W hatman GH/ B glass microfiber filters by liquid scintillation counting.
In the experiments, carried out for the quantifi cation or actively transcribing RNA polymerase molecules the reaction mixtures contained 1 0 |il (10 |iCi) of 5.6 3 H -U TP (uridine triphosphate, 9.25 MBq/ml). Incubation was carried out for 1 min at 37 °C.
The probes were treated after incubations with 1 ml of washing mix containing 15% trichloroacetic acid, saturated Na2 H P 0 4 (1:1:1, v/v) and acid insol uble material was sedim ented and washed exten sively with four aliquots of acid washing mix and finally with ethanol (C oupar et al., 1978). The pre cipitated RNA was suspended in 0.07 ml of 0.4 m KOH after the addition of 200 mg each of carriers uridine m onophosphate (UM P) and uridine to vi sualize the spots of labelled (UM P) and uridine, be cause of their small quantities. The mixture was in cubated at 37 °C for 16 h to hydrolyse the RNA.
A fter hydrolysis, 0.01 ml of 3 m perchloric acid was added to the samples. Following cooling to -2 0 °C the K C I04 precipitate and 0.06 ml ali quots were applied to 2 0 x 2 0 cm plates of polyethyleneimine cellulose. Uridine and 0.6 ml of 0.1 m UM P were used as markers. The plates were run first with m ethanol to remove salts, secondly with distilled water to about 3 cm from the top of the plate to separate uridine from the phosphorylated residues and thirdly with 2 m sodium format buffer of pH 3.45 to approximately two thirds of the plate to separate UMP, U D P and UTP. The plate was dried after each solvent developm ent and the uri dine and UMP spots were visualized under ultra violet light. The spots corresponding to uridine and UM P were cut from the plate and their radio activity determ ined in a toluene-based scintilla tion mixture.
The num ber of transcribing RNA polymeraseB molecules per haploid genome was estim ated as described by Coupar et al. (1978) , using the following equation: (pmol3H -uridine -0.4% 3H -UMP) x [(pgDNA per haploid genom e)/ (pgDNA in the sample)] x (Avogadro 's num ber/ 1012) x (100% uridine). The average data of three experiments was used for comparison.
Results and Discussion
We have examined the influence of prostaglan din E! on the in vitro transcription of sperm chro matin, isolated from patients, suffering from azoospermia, teratosperm ia and chronic prostati tis, as compared to its effect on healthy individuals. Run on transcription experiments and quantifica tions of actively transcribing RNA polymerase molecules were used as an assay for the effect of prostaglandin Ej on sperm chromatin.
The results indicate that in the presence of pros taglandin E] in the case of azoospermia, the incor poration of 32 P ATP is 4.1 times higher than in the absence of prostaglandin E 1? in the case of ter atospermia this increase is 2 . 6 times higher, in the indicates pre-mRNA synthesis in patients, suffering from azoospermia in the presence of prostaglandin E t, ► ► , indicates pre-mRNA synthesis in patients, suffering from teratospermia in the absence of prostaglandin E,, ► ► , indicates pre-mRNA synthesis in patients, suffering from teratospermia in the presence of prostaglandin Ej, ► ► , indicates pre-mRNA synthesis in patients, suffering from chronic prostatitis in the absence of prostaglandin Ei, ► ► , indicates premRNA synthesis in patients, suffering from chronic prostatitis in the presence of prostaglandin E^ case of chronic prostatitis the ratio is 3.1 and in healthy individuals it is 3.8 (Fig. 1) . Thus in all four cases the stimulatory effect of prostaglandin E, is evident. The estimations of the number of the actively transcribing RNA polymerase B mole cules show an increase in all three cases of pathol ogy as well although to a different extent. Thus in the cases of azoospermia the number of polymer ase is 7.9 times higher, in the case of teratosperm ia this ratio is 1 2 , in the case of chronic prostatitis is 2.8 while in healthy individuals it is 1.5.
We also have studied the polyribonucleotide elongation rates in all three cases of pathology. O ur data indicate that prostaglandin E] has a stim ulatory effect on the rate of pre-mRNA synthesis as well. Thus the increase of polyribonucleotide elongation rates in the presence of prostaglandin E! in the case of azoospermia is 1 .6 , in the case of teratosperm ia it is 1 .1 , in the case of chronic prostatitis it is 4.6 while in the case of healthy in dividuals it is 10.4 times ( Table I) . It is evident from the present results that prostaglandin Ej has a strong positive effect on the pre-m RNA poly merase B molecules and on the polyribonucleotide elongation rates both in healthy individuals and pathology.
O ur previous data indicate that prostaglandin E! has a stimulatory effect on in vitro synthesis in chromatin, isolated from healthy individuals (Pironcheva et al., 1996; Pironcheva et al., 1997) .
The lower synthesis of pre-m RN A in these three cases of pathology might be the reason for the lower level of certain proteins, essential for fertil ity of human semen. On the other hand of positive effect of prostaglandin E t on RNA synthesis cor relates well with the data on prostaglandin effects on patients with nonvascular im potence (Nisen, 1994) .
Further investigations on the synthesis of cer tain specific messenger RNAs in the semen of men suffering from infertility may answer the question of the effect of prostaglandin E, on in vitro tran scription of chromatin. 
